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ABSTRACT 



The achievement of the 44 Crockett high school 



students, in Austin, Texas, who participated in the Principles of 
Technology Program during the 1987-1988 school year was assessed, 
with the following findings? (1) 14 second-year students answered 30 
percent more items correctly on the posttest than on the pretest? (2) 
the second-year students mastered the curriculum content? (3) on the 
science test and the mathematics test of the Tests of Achievement and 
Proficiency (TAP) , student achievement gains were not significantly 
above or below the national norm? (4) the students who took the 
first-semester content of the first-year course in spring 1SC7 scored 
significantly better on the test than the students who took the same 
course in fall 1988? and (5) six students completed the first-year 
course and 19 completed the first semester of the second year. (Nine 
attachments are included: (1) enrollment history? (2) 1987-88 
evaluation activities? (3) second-year test; (4) answers for 
second-year test? (5) scores on the second-year pretest? (6) first 
semester test results? (7) correlated t-test on pretest and posttest 
TAP science scores? (8) correlated t-test on pretest and posttest TAP 
mathematics scores? and (9) comparison of scores on the first-year 
test.) (NLA) 
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^'RINCIPLES OF TECHNOLOGY 
FINAL REPORT 
NO. 88^2028 

DURIN'a THE 1987-1988 SCHOOL YEAR, AISD CONTINUED 
THE OPERATION OF PRINCIPLES OF TECHNOLOGY, THE FIRST 
YEAR AND STARTED PRINCIPLES OF TECHNOLOGY THE SECOND 
YEAR, We UTILIZED THE CURRICULUM MATERIALS DEVELOPED 
BY THE CeNTE'. OF OCCUPATIONAL RESEARCH AND 

Development in Waco, Texas, Equipment was purchased, 
using the recommended equipment list obtained from 

CORD, 

An advisory comm/ttee was formed and held several 
MEETINGS. Members of the committee are: Shevawn 
EisMAfi, Lockheed; Ralfh Gohring, Tracor; David 
Kernwein, Crockett, Principal; Bert Marcom, ACC; Hal 
Meyer, Motorola; Janice Walker, Crockett, Counselor; 
Roger Weekly, I,B,M,; Louis Igo, Ron Foy, and Ben 

BOTBOL ARE EXOFFICIO MEMBERS, ThE ADVISORY COMMITTEE 
MET FOR AN ORIENTATION MEETING MaRCH 10, 1988 AT 

Crockett High School with Ben Botbol, teacher making 

THE PRESENTATION, ThE COMMITTEE MET AGAIN AT 

Crockett on April 7 and observed a class of 
Principles of Technology in operation. Another 

MEETING was HELD MaY 10 AT TrACOR. ThE NEXT MEETING 

WILL BE July 7, place to be announced. 



An evaluation plan was designed and administered 
BY THE Office of Research and Evaluation of AISD. 
The results are attached. 

An articulation agreement with ACC was approved, 
TSTI IN Waco was approached for an articulation 

AGREEMENT. ThEY ARE IN THE PROCESS OF REVISING THEIR 
CATALOG AND SOME CURRICULUM REVISION IN MANY 
PROGRAMS. We were ENCOURAGED THAT THERE SHOULD NOT 
BE ANY PROBLEM WITH AN ARTICULATION PLAN^ HOWEVER, IT 
WOULD HAVE TO COME AFTER THE REVISION EFFORTS THEY 
ARE NOW ATTEMPTING. At THIS WRITING A PLAN HAS NOT 

been submitted. 

Essential Elements for the second year ■ of 
Principles of Technoloy were developed and they are 
ENCLOSED. These essential elements point out how 

close this COURSE FOLLOWS ESSENTIAL ELEMENTS OF 

various science courses. 

During the course of the year the teacher met 
several times with math and science teachers at 
Crockett. These sessions were helpful, informative 
meetings where exchange of theory, practice, and 

RESULTS were MADE. SCIENCE TEACHERS FEEL THAT THE 
PROGRAM FILLS AN IMPORTANT PRACTICAL APPLICATIONS GAP 
IN SCIENCE AND TECHNOLOGY. 



Math teachers agree that the practical presentation 

OF mathematics concepts supports the math PROGRAMi 

The teacher also made presentations at a state 
technology inservice and at a secondary science and 
technology pre'school inservicei teachers statewide 
seem to be interested in this inner-disciplinary 

COURSE . 

In an interview with the teacher^ the teacher 
gave these responses to the listed questions: 

It What do you consider the strengths of the 
Principles of Technology program? 

"TH: structure OF THE PRESENTATIONS AND THE WAY 

scientific principles are given practical 
applications. " 

2. What do the students seem to enjoy about the 

COURSE? 

"The HANDS-ON EXPERIENCES OF PROVING OR 

investigating scientific principles," 

3. What do you consider the weakness of the program 

TO BE? 

"Hardware. The items or apparatus that are used 
need improvements. However, as the course 
becomes more popular and competition becomes 
keener on equipment, quality should improve," 



^. do you feel science credit could be justified for 
Principles of Technology? 

*Yes^ I feel the scientific principles studied^ 

THE LAB METHOD OF INVESTIGATING THESE PRINCIPLES 

AND THE MATH INVOLVED TO SUPPORT THESE 

PRINCIPLES^ THAT THE STUDENTS RECEIVE A GOOD 
PRACTICAL SCIENCE EXPERIENCE.* 

EFFECTIVENESS AND RECOMMENDATIONS; 

The pre and post test seem to indicate the 
materials are effective in helping students to 
understand the principles of momentum^ waves and 
vibrations^ converters^ transducers^ radiation^ 

OPTICAL SYSTEMS AND TIME CONSTANTS. ThE ADVISORY 
COMMITTEE AGREES THAT THESE ARE CONCEPTS THAT SHOULD 
BE UNDERSTOOD BY ANYONE ENTERING THE WORK FORCE AS A 
TECHNICIAN. 

The COURSE^ Principles of Technology^ should be a 

STATE approved COURSE TO BE OFFERED TO SECONDARY 
STUDENTS IN THE StATE OF TEXAS, STUDENTS SHOULD BE 
ENCOURAGED TO TAKE BOTH YEARS OF. THE COURSE^ HOWEVCRy 
A STUDENT SHOULD GET CREDIT IF ONLY ONE YEAR IS TAKEN. 
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The course should be open to 10> 11^ and 12 graders 

WITH preference FOR GRADES 11 AND 12. A PREREQUISITE 
FOR THE FIRST COURSE IS NOT NECESSARY. HoWEVER^ THE 
FIRST COURSE SHOULD BE A PREREQUISITE FOR THE SECOND 
COURSE. 

The course should be taught by a person with a 

STRONG physics/math BACKGROUND BUT NOT NECESSARILY A 
DEGREE IN SCIENCE OR MATH. ThE TEACHER SHOULD HAVE 
PRACTICAL^ MANIPULATIVE EXPERIENCES AS A DEGREED 
VOCATIONAL TEACHER OR AN INDUSTRIAL TECHNOLOGY 
TEACHER. The course SHOULD DEFINITELY BE A HANDS-ON, 

lab type course. 

The results of the utilization of the program 

WILL HAVE tremendous IMPACT ON VOCATIONAL/TECHNOLOGY 
EDUCATION. A POSITIVE, COOPERATIVE RELATIONSHIP CAN 
BE CREATED BY THE APPROPRIATE INTERFACE WITH MATH AND 
SCIENCE DEPARTMENTS. ThE COURSE TEACHES APPLIED 
PHYSICS AND MATH PRINCIPLES THROUGH A UNIFIED SYSTEMS 
APPROACH PROVIDING THE STUDENTS WITH THE NECESSARY 
TECHNICAL, MATH, AND SCIENCE SKILLS TO PURSUE 
TECHNICAL CAREERS. In THIS WAY THEY GAIN A BROAD 

knowledge base of the pr i nc 1 ples • that underlie modern 
Technical Systems. This approach provides career 

FLEXIBILITY AS MACHINES AND TECHNOLOGY ADVANCE. ThE 
COURSE CAN PROVIDE STATE-WIDE IMPACT ON TECHNOLOGY 
EDUCATION IN TeXAS. 

Attachment 
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ACHIEVEMENT RESULTS FOR 
THE PRINCIPLES OF TECHNOLOGY PROGRAM 

1986-87 

EXECUTIVE SUMMARY 

The achievement of the 25 Crockett High School students who 
participated in the Principles of Technology Program during 
the second semester of the 1986-87 school year was examined, 
with the following findings: 

MAJOR FINDINGS . 

o The 21 students who were administered the 
curriculum-specific test both as a pretest and a 
posttest answered an average of 21 (37%) more items 
correctly on the posttest than they had on the pretest. 
This gain was statistically significant. 

o If 70% of the items answered correctly were set as the 
criterion level for mastery as is commonly done (e.g., 
on the Texas Educational Assessment of Minimum Skills), 
the students in the class could not be said to have 
mastered the curriculum content. No one passed the 
pretest but two thirds passed the posttest. 

o On the Science Test of the Tests of Achievement and 
Proficiency (TAP), student achievement gains were not 
significantly above or below the national norm. 
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THE PRINCIPLES OF TECHNOLOGY PROGRAM, 1987-88 



EXECUTIVE SWflARY 
AUTHORS: Oavid Wilkinson. Lettlcia Gallndo 

The achievement of the 44 Crockett High School students who participated in 
the Principles of Technology Program during the 1987-88 school year was 
examined, with the following findings: 

MAJOR FINDINGS 

f The 14 second-year students who were administered the curriculum- 
specific test both as a pretest and a posttest answered an average of 
15 (30X) more items correctly on the posttest than they had on the 
pretest. This gain was statistically significant. 

f If 70% of the items answered correctly were set as tha criterion level 
for mastery as is commonly done (e.g., on the TexaS Educational 
Assessment of Minimum Skills), as a class the second-year students 
could not be said to have mastered the curriculum content. 
Individually, one student passed the pretest*, and 44% passed the 
posttest at the 70% level. 

f On the Science Test and the Mathematics Test oV t^e Tests of 

Achievement and Proficiency (TAP), student achiki/e-ierjt gains were not 
significantly above or below the national norm. 

• The students who took the first-semester content of the first-year 
Principles of Technology course in spring, 1987 scored significantly 
better on the curriculum-specific test than the students who took the 
same course in fall, 1988. 

f At the conclusion of the 1987-88 school year, six students had 
completed the first-year curriculum content of the Principles of 
Technology course. Nineteen students, including five students who had 
completed the first-year content, completed the first semester of the 
second-year course. No student has taken the second semester of the 
second-year course. 
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PROG(<AN DESCRIPTION 



BACKGROUND 



• The Principles of Technology (PT) Program is a state-funded vocational 
education improvement project. In Its second year in 1987-88, the 
objective of the program was to continue offering the first-year and 
begin implementing the second-year "Principles of Technology" course. 

• The PT course is an experimental vocational education course offered 
to 10th-. nth-, and 12th-grade students interested in pursuing a 
technical career. The course is designed to familiarize students with 
basic principles of technology, to provide them with opportunities to 
apply technical principles and concepts in a laboratory setting, and 
to improve their science and mathematics skills. 

• The PT course utilizes curriculum materials developed by the Center 
for Occupational Research and Development (CORD) in Waco. Texas. 

• The program cost $125,000. $100,000 of which was used to purchase the 
"Principles of Technology" printsu and video materials from CORD. 
Remaining funds were to be used primarily for the purchase of supplies 
and materials necessary to implement the course. 

• The course was taught by a vocational education teacher with the 
necessary mathematics and science background. 

• A set of essential elements for the second year of the PT course was 
to be developed, as well as an articulation plan with postsecondary 
institutions offering technical education. 



STUDENTS SERVED 

In 1987-88, the PT Program served a total of 44 students, 34 of whora took the 
first semester of the first-year PT course. Nine students who had taken one 
or both semesters of the first-year course began the second-year course. 
These students were joined by ten students who had not previously taken any 
part of the first-year course. No student to date has taken the second 
semester of the second-year course. Attachment 1 deficts the enrollment 
history of the PT course. 

The analyses and results which are presented in this report concern those 
students who took the first semester of the second-year PT course (designated 
Group III in Attachment 1). The second group of students who took the first 
semester of the first-year course (Group II in Attachment 1) is also of 
Interest. These students are compared with the first group of students who 
took the course in the 1987-88 school year (Group I in Attachment 1). 
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ACHIEVENENT RESULTS 



The science achievement of the 19 Crockett High School students In the 
second-year Principles of Technology Program was assessed by two measures: 

1. A curriculum-specific test administered as a pre- and posttest, and 

2. The Science Test of the Tests of Achievement and Proficiency (TAP). 

CURRICULUM-SPECIFIC TEST 

Test Development 

The evaluation design submitted to the Texas Education Agency (TEA) Included 
among the responslbllltes of the Project Coordinator the construction of a 
curriculum-specific test which would: 

1. Be administered as a pre- and posttest, 

2. Cover the objectives and content of the course, and 

3. Serve as the equivalent of a final examination for the course. 

The test was to be provided to the Office of Research and Evaluation (ORE) for 
review prior to Its administration as a pretest. 

Attachment 2 Is a timeline of the evaluation activities conducted In 
connection with the Principles of Technology Program. As referenced In 
Attachment 2, on September 8, 1987, the Evaluator and the Project Coordinator 
discussed the timeline on which the project was proceeding and agreed that the 
curriculum-specific test should cover the content of the second year of the PT 
course. Because students would be beginning the second-year course content In 
the spring semester of 1988, a test would need to be developed prior to 
January, 1988. 

On November 30, 1987, the Evaluator reminded the Coordinator of the need for a 
second-year curriculum-specific test. Ten days later, the Evaluator learned 
from the PT teacher that the Teacher would be developing the test, which was 
confirmed In a subsequent conversation with the Coordinator. 

The Evaluator reviewed the draft test supplied by the Teacher and recorded 
some comments on January 13, 1988. Apart from questions about punctuation and 
wording of the Items, the following were concerns: 

1. There were only three answer choices on 10 of 50 test Items (20%). 
("None of the above" and "all of the above" were used as detractors 
on some Items, but they were never the correct answer. Therefore, for 
those Items, having these unused distractors amounted to the same 
thing as having only three answer choices.) 
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2. The correct answer choice was the longest response choice on five items 

(m). 

3. The distribution of correct answer choices according to letter, "A" 
through "D," was not approximately equal. Answer choice "D" was correct 
only 10* of the time. 

4. No answer choices were Included for one item. 

The first three concerns touched on Issues involving the test's reliability and 
validity. Having effectively one fifth of the test items with only three 
response choices would tend to inflate students' scores by virtue of their 
guessing, rather than reflecting their true knowledge of the subject. Likewise, 
unintended cues such as the correct response choice being the longest choice— a 
common feature of teacher-made tests— afford students the opportunity to better 
their scores artificially. An unequal distribution of response choices, long a 
common feature ur" teacher-made tests, had led to the too-often-correct ^ ^ 
prescription to the test-taker, "If you don't know the answer, choose B . 
Again, an opportunity is afforded students to improve their scores without 
knowing the subject matter. 

The Evaluator communicated these concerns to the Teacher on January 14. The 
Teacher promised to revise the test and have it for the Evaluator on January 
20. The revised test rectified most of the problems discussed. The Evaluator 
and the Teacher clarified the correct answer choices for several items and 
reviewed the item choice distribution on January 26. ORE reproduced the final 
version of the test and administered it on January 27. 

On the whole, the second-year test was an improvement over the first-year test. 
Because it was entirely in a multiple-choice response format, the test could be 
machine scored, thus eliminating the subjective element in having scoring done 
by the PT Teacher. The second-year test was shorter by six items, although the 
difference may belie a substantial difference in the difficulty of the two 
tests. The first-year test Included a larger computational component which was 
deemphasized in the second year test. 

Description of Test 

The final version of the curriculum-ipecific test, titled "Pretest and Posttest 
for Second Year Principles of Technology Pilot Program at Crockett High School, 
1987," contains 50 multiple-choice items. As previously related, the test was 
developed locally in the fall of 1987. Items were adapted fron the end-of-unit 
exercises and material in unit texts. No normative data are available. There 
are presently no reliability of validity data on the test. A copy of the test 
is Attachment 3. The answer key is Attachment 4. 

Test Administration 

The Principles of Technology second-year test was administered as a pretest on 
January 27, 1988. The test was administered to 17 students in the students 
classroom. The Evaluator administered the test; the teacher served as test 
proctor. The directions (modified from the directions for the first-year test) 
were read aloud, and students were requested not to begin working until time was 
called. Students marked their answers on machine-readable SCANTRON answer 
documents (Form 882). Fifty-five minutes were allotted for working time on the 
test. Most students, however, finished working on the test before time 
expired. No make-up testing was conducted. 

1 £^ 
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After the testing, all tests were collected end accounted for.. Scratch paper 
used by the students for calculation was collected after the test and was ^ 
disposed of securely In ORE. Scoring was performed by passing the students 
answer doct4ients through a SCANTRON scanner which stamped the nujber of Items 
each student answered correctly on the student's answer form. The Teacher 
recorded the number correct for each student and gave the answer documents to 
the Evaluator. A memo dated February 18, 1988 was transmitted to the teacher 
giving him the percentages of Items answered correctly by students. See 
Attachment 5. The specific content of test Items was not discussed with the 
students to protect the validity of the test for use as a posttest. 

The same Principles of Technology second-year test was administered again to the 
same class of students on May 31, 1988. Fourteen students took the posttest. 
The posttest was administered under the same conditions as the pretest, with one 
exception. Because the posttest served as a final examination for the course, 
students were permitted the two hours allotted for final examinations. However, 
the students finished working on the test In approximately the same amount of 
time as had been available for the pretest. As with the pretest, scoring was 
done by machine and the student answer sheets were given to the Evaluator. 

Analyses . 

Two types of analyses, one descriptive and one Inferential, were performed on 
the results of the pre- and posttest administrations of the second-year 
curriculum-specific test. 

The following descriptive statistics were calculated: 

1. The number and percentage of Items each student answered correctly for 
both pre- test and posttest administrations, 

2. The change from pre- to posttest In the number and percentage of Items 
answered correctly by each student. 

3. The average number and percentage of Items answered correctly, and 

4. The average change from pre- to posttest In the number and percentage 
of Items answered correctly. 

A t teit for correlated means was performed to determine If the average change 
from pre- to posttest was statistically significant. The analysis was carried 
out using the Statistical Analysis System (SAS) on AISD's IBM 4341 computer 
(program name: DW$PT3). 

Results of these analyses are discussed In the following section. 
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Results 

Attachfnent 6 presents the results of the descriptive analyses. As shown In 
the attachment, 17 students took the pretest, 16 took the posttest, and 14 
took both. On the average, these 14 students answered 15 (30%) more Items 
correctly on the posttest than they had on tne pretest^ The test ot 
significance determined that the students' mean gain rrom pre- to posttest was 
highly significant (t « 5.25b8b, dt » 13, p < .iiOU^). 

These results Indicate that from the administration of the pretest at the end 
of January, 1988 to the administration of the posttest at the end of May, 
1988, the students learned significantly more of the content of the Principles 
of Technology curriculum . 

On the other hand, it can be noted that on neither the pretest nor the 
posttest did the average percent correct equal 70%. If 70% of the Items 
answered correctly were set as the criterion level for mastery, as is commonly 
done (e.g., on the TEAMS), the students In the Principles of Technology class 
could not be said to have mastered the curriculum content. 
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TAP SCIENCE TEST 



Description of the Test 

The Tests of Achievement and Proficiency (TAP), Form T, Is a standardized, 
multiple-choice achievement test battery. AISD uses the complete battery 
Sh ch contains six tests, among them a Science Test. ^There are four different 
levels of the TAP, level i 15-18. Level 15 Is administered to students n 
g?ade 9? levll is'to students In grade 10, and so on. The TAP was developed 
by tne University of Kansas and Is published by the Riverside Publishing 
cSmpSny The te^t was nationally normed In 1982. Normative data are provided 
In the Teacher's Guide and other materials available from the publisher. The 
Teacher's Guide provides empirical norms (grade equivalent, percentile, 
stanlne) for the fall and spring. Reliability and validity data are also 
available from the publisher. 

Test Administration 

The Crockett High School students who took the Principles of Technology course 
were administered the TAP Science Test as part of the annual achievement 
testing which AISD conducts each spring for all students In grades 9-12. The 
TAP Science Test was administered In spring, 1988 on the second of two days of 
testing. April 27. Testing time for the TAP Science Test Is 40 minutes. A 
complete description of the TAP administration procedures Is contained in 
several technical reports available from ORE. 

Analyses 

The spring, 1987 and spring, 1988 TAP Science Test scores of the students In 
the sicondlyear Principles of Technology course during the second semester of 
1987-88 were analyzed to determine the Impact of the program on the students 
science achievement. A programs utilizing the Statistical Analy si 
(SAS) was run on AISD's IBM 4341 computer to obtain 1987 TAP Science scores 
(program name: SAIDP008); 1988 scores were obtained by hand. 

Two types of analyses, one descriptive and one Inferential, were performed on 
tha TAP Science Test scores. 

Each student's percentile score was converted to an NCE score by means of a 
set of conversion tables. The average NCE score was calculated for each of 
the two years. The average pretest NCE was subtracted from the average 
posttest NCE to obtain the average gain. 

A t test for correlated means was performed to determine If the average gain 
from pretest (spring, 1987) to posttest (spring, 1988) statistically 
significant. The anilysis was carried out by means of a SAS cor..puter program 
(program name: DWSPTl). Results of these analyses are discussed In the 
following section. 
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Results 

Attachment 7 displays the NCE scores of students in the Principles of 
Technology course on the spring, 1988 administration of the TAP Science Test, 
as well as their scores the previous spring. As shown in the attachment, the 
average NCE change from spring, 1987 to spring, 1988 was negative (-1.57). If 
the assumption is made that the students' achievement should have remained the 
same from pretest to posttest relative to the national norming group (i.e., 
that students would attain the same percentile rank in both years), the 
average NCE gain was less than zero (-1.57). However, as indicated by the t 
test for correlated means, the difference from zero in the performance of tKe 
16 students who were tested with TAP in both years was not statistically 
significant (t « -0.328, df « 15) indicating that the students made average 
gains for students of their percentile rank. 
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TAP MATHEMATICS TEST 

Description of the Test 

See description under "TAP Science Test." 

Test Administration 

The Crockett High School students who took the Principles of Technology course 
were administered the TAP Math Test in spring, 1988 on the first of two days of 
testing, April 26. Testing time for the TAP Math Test is 40 minutes. 

Analyses 

The spring, 1987 and spring, 1988 TAP Math Test scores of the students In the 
second-year Principles of Technology course during the second semester of 1987-88 
were analyzed to determine the Impact of the program on the students' mathematics 
achievement. Scores were obtained by the same procedures employed for TAP 
Science Test scores. 

The same two types of analyses were performed on the TAP Math Test scores as on 
the TAP Science Test scores. Results of these analyses are discussed in the 
following section. 

Results 

Attachment 8 dlspl^s the NCE scores of students In the Principles of Technology 
course on the spring, 1988 administration of the TAP Math Test, as well as their 
scores the previous spring. As shown In the attachment, the average NCE change 
from spring, 1987 to spring, 1988 was negative (-2.41). If the assumption is 
made that the students' achievement should have remained the same from pretest to 
posttest relative to the national norming group (I.e., that students would attain 
the same percentile rank In both years), the average NCE gain was less than zero 
(-2.41). However, as Indicated by the t test for correlated means, the 
difference from zero In the performance""of the 17 students who were tested with 
TAP In both years was not statistically significant (t ■ -0*759. df » 16) 
Indicating that the students made average gams tor students of tneir percentile 
rank . 
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COMPARISON WITH LAST YEAR'S STUDENTS 



Analyses 

Two types of analyses, one descriptive and one Inferential, were performed on 
the results of the pre- and posttest administrations of the curriculum-specific 
test administered to students who took the first semester of the first-year PT 
course (Group I) In the spring of 1987 and to a second group of students who 
took the course In the fall of 1988 (Group II). 

The following descriptive statistics were calculated for each group: 

1. The number and percentage of Items each student answered correctly for 
both pre- and posttest administrations, 

2. The change from pre- to posttest In the number and percenttge of Items 
answered correctly by each student, 

3. The average number and percentage of Items answered correctly, and 

4. The average c ,ange from pre- to posttest In the number and percentage 
of Items answered correctly. 

At test for uncorrected means was performed to determine 1f the difference 
between the posttest performances of the two groups was statistically 
significant. Because the groups' pretest means were unequal, an analysis of 
covariance was contemplated but set aside in favor of the t test because: 

1. The pretests were administered at different points in the semester. 
As described in ORE Publication Letter 86.1, the pretest was not 
administered to the first group of students who took the first 
semester of the first-year PT course until March, some 10 weeks 
further into the semester than the test was administered to the second 
group of students taking the course. 

2. Outcomes, not gains, are of Interest in assessing whether the first or 
second group of students "did better" in the course. 

The analysis was carried out using the Statistical Analysis System (SAS) on 
AISD's IBM 4341 computer (program name: DW$PT2). 

Results of these analyses are discussed in the following section. 
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Results 

Attachment 9 compares the scores on the first-year, curriculum-specific test 
by the students In Group I and II. As the attachment shows: 

• Group I students answered 5.2% more Items correctly on the pretest 
that did Group II students. 

• Group I students answered 16.52% more Items correctly on the posttest 
than Group II students. 

f Results Indicate a greater gain for Group I students on both the 
pretest and posttest than for Group II students. 

As Indicated by the t test, this difference was statistically significant , 
meaning that students who took the first semester of tne nrst-year pi course 
In 1986-87 did better at the end of the semester than students who took the 
course In 1987-88. This finding Is contrary to the expectation that the 
second group of students to take the course would do better because the 
teacher had the opportunity to practice and to Improve his teaching. The 
difference appears to lie with the students rather than with the teacher. 
Because the size of the groups was so small— 23 and 17 students In Group I and 
II, respectively— the means for the groups were strongly Influenced by the 
scores of a few students. A few high-scoring students In Group I evidently 
elevated the group mean and were responsible for the difference between means. 
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COSTS 



Over the two years In which the Principles of Technology Program has been 
Implemented, AISD has received $250,000 In grant funds from the State of Texas 
to purchase the materials and supplies necessary to operate the experimental 
PT course. Given the handful of students (see Attachment 1) who have 
participated in the course, the cost per student, if it were reasonable to 
calculate such a cost, would be astronomical. However, It is clear that such 
a cost representation would be misleading— unless the District were to abandon 
the program and not use the materials again. A more reasonable approach would 
be to parcel the costs over a longer time span— five years has been used 
previously— during which. It Is presumed, the District will continue to 
utilize the materials. Even this approach, however. Is a rather arbitrary and 
artificial way to represent costs. 

It might be best, therefore, simply to state that the program cost the State 
$250,000, from which expenditure an experimental course was piloted which may 
have engendered a new science course In AISD and possibly In other districts. 
AISD costs wer negligible. The vocational teacher was already employed, as 
was the program evaluator. There were some Indirect costs to the District in 
assigning these intlivi duals' time, as well as that of the Program Coordinator, 
to the PT program., but no direct salary costs. 

Future costs of the PT Program, if it is continued, will depend on whether the 
program will be expanded to other high schools and on the cost of duplicating 
or purchasing the printed and video materials used in the PT course. If the 
cost o; materials is the same as has already been provided by the State, AISD 
costs to operate the program would be considerable. If the materials can be 
acquired or duplicated at a lesser cost, the program might be reasonably 
Inexpensive to implement. 
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Attachment 1 



tNROLLMENT HISTORY OF AISD STUDENTS IN 
PRINCIPLES OF TECHNOLOGY COURSES 



Program 
Year 


School 
Year 


Semester 


Year 
of 

Course 
Content 


Semester 

Course 
Content 


Course 
Number 


Number 
of 

Students 


Group 


1 


1986-87 


Spring 


1st 


1st 


7811 


24 


I 


2 


1987-88 


Fall 


1st 


2nd 


7812 


6 


I 


2 


1987-88 


Fall 


1st 


1st 


7811 


19 


II 


2 


1987-88 


Spring 


2nd 


1st 


7821 


19* 


III* 


2 


1987-88 


Spring 


1st 


1st 


7811 


15 


IV 



* Includes five students from Group I and four students from Group II. 



2b 
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Attachment 2 



1987-88 PRINCIPLES OF TECHNOLOGY EVALUATION ACTIVITIES 



Date Activity 

September 8. 1987 Talked with Coordinator. Infomied by Coordinator that 

second-year course would not stirt until January, 1988. 
Pretest for second-year content to be given at start of 
second semester. Funds for the second year of project not 
1n yet. 

Tested 18 students at Crockett with the first-semester test 
for the first-year content. 

Talked with PT Teacher. Teacher has two classes together, 
one with seven students taking the second -semester, 
first-year content, and another with 20 students beginning 
the first-semester, first-year content. Gave Teacher a 
copy of 1986-87 ORE report (Pub. Letter 86.1). Promised to 
send copy to CORD representative* 

Programmer generated printout of students In the PT courses. 

Talked with PT Teacher about second-year course. Saw no 
problem with students beginning second year without first 
having two semesters. 

Talked with Coordinator and reminded him of the need for a 
second-year curriculum specific test. 

Received message from PT Teacher that the second-year test 
would be mailed the next week. 

Talked with "T Teacher. Informed by Teacher that there 
would be 60 students the coming semester, 30 of whom would 
take the second-year content. January 27 set as date of 
administration for the pretest of the second-year content. 

January 13, 1988 Reviewed curriculum-speeific test for second-year content. 

January 14 Received message from PT Teacher that the final examination 

for the first-year content would be January 20. 

January 14 Talked with PT Teacher about revising the curriculum 

specific test for second-year content. Teacher said he 
would have the revision ready on January 20 when the 
first-year posttest would be administered. 



20 
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September 18 
September 18 

October 5 
October 20 

November 30 
December 10 
December 18 



Attachment 2 
(Continued, page 2 of 2) 



Activity 

Curriculum-specific test of first-year, first-semester 
content administered. 

Talked ylth PT teacher. Asked about correct response 
choices for three Items. Arranged to reproduce the 
curriculum-specific test of the second-year, first-semester 
content to be administered on January 27. 

Tested 15 students with the curriculum-specific test for 
the second-year content. 

Clarified that there Is not a test for the first-year, 
second-semester content, nor was one administered as a 
pretest In fall, 1987. 
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Pr.t. .t and Posttsst for Second Y..rPrincl pi., 
T«chnology Pilot Program at Crock.tt High School, 1987 

by B«n Botbol , Instructor 



1 Motnsntum is — — — 

a. a scalar quantity. 

b. a v«ctor quantity. 

c. both v«ctor and scalar. 

d. Nsithar vsctor nor scalar. 

2. in mschanical systems, a larg. reduction in momsntum is 
accomplishsd without damags to th« machinsry by: 

a aoolvina a largs stopping fores for a '^^O"^^^*^^"*^* , . . 
S: ?Sducin? the mSmsntum to z.ro in th. larg.st possibl. 

c. WZlnq down th. machirtsry in th. short.st possibl. 

d. ^i3u;ing th. mem.ntum to z.ro in th. short.st possibl. 
tim. 

3. Th. law of con..rvatlon of mom.ntum t.Us us that 1n an 
isolatad syst.mi 

a. th. total mom.ntum b.for. an int.raction .quals th. 
4>f^4.>i ini^araction aft«r th. int.raction. 

b. v.l«I^rbi?Sr. .n infraction .qu.l. th. v.locity 

c. r.r.in::i^"r","S:;or. .n interaction .qu.l. th. 

^rtU.r:;r.nrur..r=;.':^-:nr. «iion ..u.i. tn. 

total mom.ntum aft.r th. int.raction. 

4. An object's ft.om.ntum tells us mostly about* 

a. th. pot.ntial .n.rgy th. object has. 

b. th. amount of motion th. obJ.ct has. 

c. the physical sir. of the object. 

d. the specific gravity of the object. 
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S. A SQ-kQ. Qlrl stands in a rowboat near a river bank. ,The 
boAt and th. girl ar« initially at r«.t. The girl i^^l^J'^';^. 
th« boat to th. bank with a spMd of 2 m/««c. Conservation of 
momantuoi tolls us that: 

a. ths boat rsoains psrfsctly "till. 

b. ths boat movss in ths sains dirsctioo as thm girl. 

c. ths boat sovss in ths opposits dirsction to ths girl with 
a mowsntum of 100 sxkg/ssc. ^ „4^i ^4 4.k 

d. ths boat movss in ths oppisite dirsction to ths girl with 
a moAisntum o-f 25 « x kg/ssc. 



a. I xO 

b. « M Z 

c. s I 

d. sr* 



7. Which of ths following will givs you full and correct 
information about a rotating objsct's angular momsntum? 

a. sass and angular vslocity. 

b. mommnt of Insrtia and angular vslocity. 
e. sass and radius. 

d. linsar somsntus and spscific gravity. 



8. English units for linsar mossntus arsi 

a. kg X o/ssc. 

b. slug X ft.M sse. 

c. ft. Ibs/ssc. 

d. slug X ft/ssc. 



9. A hydraulic cylindsr piston rod of sass 0.25 slug movss 
oit at a TSts of 1.2 fsst/ssc to push box-, across a convsyor 
bslt onto a tabli. The linear momentum of the rod Is: 



a. 0.3 

b. 3.0 

c. 6.6 

d. 9.6 



slug X 
slug X 
slug K 
slug X 



ft/sse. 
ft /sse. 
ft/ssc. 
ft/ssc. 



10. A whssl balancs machins applying torqus <T) to ths rim of 
a whssl for a tims Ut) bsst dsr^^ribsss 

a. Changs in linsar momsntum. 

b. linsar impulss. 

c. Changs in angular momsntum. 

erJc J • 2 9 BEST COPY AVAILABLE 
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11. Wh«n balancing an automobil. wh««l that i. ""O""^'^ °" 
th« automoblla, a 38 pound tangential forca i« *PPlJ«2^^° Y'^ 
tread oi the tire for 15 aeconde. The tire and wheel have a 
radius of l.S feet. The angular impulse of the wheel 
<ana imo ■ T H At where T ■ F X r) is 



<ang imp ■ T x At 

a. 3 (lb X ft) X see 

b. 300 <lb X ft) X sec 
e. 450 <lb X ft) X sec 

d. 675 (lb X ft) X sec 



12. A steam turbine has a 0.6 "'•^•^/•'^^"•/tJS th« 
ctriking the turbine blades with a force of 1600 N. "the 
steam is directed onto the turbine for 60 seconds, what is 
the angular Impulse on the turbine? 



a. 16 (N X m) X 

b. 960 (N X m) X sec 

c. 57,600 (N X m) x sec 

d. 159,960 (N X m) X sec 



13. A linear impulse of a 10 lb. force acting on ^^^^l^ 

ior 5 seconds ls„ . * linear Impulse of 5 lb. force 

acting on the same object for 10 seconds. 



a. greater than 

b. less than 

c. equal to 

d. of no relation to 



14. A 1500-Ib force brings a truck to a stop in 30 seconds on 
i ;traigh? road. The truck experiences a change in velocity 
Of 80 ft/sec during the time the force is •PPi^!^;,^^^'^^^^* ) 
mass of the truck. (Hints Use the relationship F(At) - m(Av).; 



a. 562.5 kg. 

b. 562.5 slugs. 

c. 3,600,000 kg. 

d. 3,600,000 slugs. 



IS. When a hydraulic cylinder is activated ^oi'^S 
Qiiton aoDlles a force of 80 newtons to the rod during that 
timi pe?lSd. ?hJ Change in linear momentum of the fluid moved 
is:Cchange in momentum (Amv) ■ FAt3 



a. 16 kg x m/sec 

b. 64 kg X m/sec 

c. 85 kg X m/sec 

d. 400 kg X m/«ec 

30 
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16. Wh«n • golf ball i» hit, th. linwr impul" l^l^'HTf 
the product of th» forc« appli-d by the club to th» ball and 

a. the dlmtanco the golf ball move*. 

b. the mams of th« golf club. 

c. the fliaee of the golf ball. 

d. jthe time the club is in corvtact with the ball. 

17. An electric motor ehaft and rotor turning at IJSB rp« 
(183 rad/«) haa a iKxnent of inertia of 8.14 kg • . The 

angular eoeentuw of the motor ehaft is . <Hint8 U»e 

the equation L^m " I > 

• * 

a. 2.54 kg x m*/mec 

b. 23.62 kg m inVmec 

c. 130.7 kg M in^/eec 

d. 183.14 kg x m^ /sec 

IB. A mechanical energy converter changeei 

a. mechanical energy to mechanical powar. ^ . -n.rav 

b. ' mechanical energy to « different form of "^^J^ 

c. mechanical energy to thermal, * "^f ^7rll. 

d. fluid, electrical, or thermal energy to mechanical energy. 

19. m an alternator, mechanical energy of 

rotor la converted to electrical energy. An alternator la 

a. a mechanical energy converter. 

b. a fluid energy convertor. 

c. an electrical energy convertor. 

d. a thermal energy convertor. 

28. The Nlnd puehe. agaln.t the blade. j;*?^;*"!;^;^'.. 
«h.o« a4 thm blades produce* a side thrust on the biaaes as 
jSrSlnS i5?lke. ?JeS? This thrust cause, the blade, to spi 
ihl Se^eSc. of event. Ju.t deecrlbed I. a example of 

a. fluid energy to mechanical energy. 

b. fluid energy to electrical energy. 

c. fluid energy to another form of fluid energy. 

d. mechanical energy to fluid energy. 

^ ^''fiT COPY AVAILABLE 
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21. The Qommon unit thermal energy in the SI ey.tem ia the 



A. calorie 

b. Matt K second 

e* newton 

d« newton x meter 



2 An inertia welder u«e« friction to weld metal .together. 

^. Hn ^ energy to thermal energy. 

This process converts . — « — «neryy 



2r> 



a. mechanical 

b. -fluid 

c. electrical 

d. heat 



23. A bimetallic strip bends becausej 

a. The two different types of metals are bonded together 

b. ?h"2 :^?:r'm:^arrs*::;o::S';o higher temp.ratur., and the 

c. ?hn-iwrS?;f:^en\\^:pT. o:':;tal ot exposed to the 

d. ":'twrd!;?ir::; typ.. of m.tal. are bonded together and 
* expand at different rates. 

24. The efficiency of an energy conversion P''°*=»" , 
calculItSd if both energy-in <E;, ) and energy-out <Eo«t> *re 
known. The correct formula isi 

a. Eff (•/.) - ElH-f X 100 % 

b. EffC/.) - (EiH X E*it ) X 100% 

c. Eff <•/.) - E4Ut -f E/n X ^^^y' 

d. Eff (%) - <E«ut 5< ) X 108% 

''-S A vane type water pump uses rotating vanes to pull water 
;h;oSgh ^Jle pSmp and fSrce it out at higher pressure. The 
water pump is an example of a • 

a. mechanical-to-fluid energy convertor 

b. fluid-to-mechanicAl energy convertor 

c. fluid-to-electrical energy convertor 

d. mechanical-to-electrical energy convertor 
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26. Which of the d«vic«« ld«ntlf iod b«low !• * thormal •n«pgy 
converter? 

_ -i-etrle oiotor c. w«t«r pump 

27. A turbine converts: 

«. •Ivctrleal to th«r««l •n«rgy 

b. fluid •neray to •lectrical energy 

c. fxSid mirly to rotational mechanical anergy 

d. alact.rical anargy to fluid anargy 

2B. Which of tha davicaa balow convarta electrical energy to 
thermal energy? 

a. autoaobile alternator 

b. aoldaring iron 

c. turbine 

d. windaill generator 

29. Tan kilonatt-aeconda of electrical energy ia tha aa«e 

Joulea of electrical energy. 
(Reaeaberi 1 Natttaecond - 1 Joule.) 

a. 10 

b. leo 

c. 1000 

d. 1O«000 

30. A solenoid that Is 60X efficient requires 60 joules of 
elictrical energy to move the aolenoHSl plunger. The 
llSaHlcll Sutp2t of thia ^lwnoi6 device ia ec^al to . 

a. 36 J/aee . 

b. 72 J/aec 

c. 36 N N m 

d. 72 N X a 

SI A ealrod unit (an electrical heating elai»ent) ia 

aStn^twrn an^^ne to heat ^tar and Prod»;c. ateam. Tha 

itJUT. turn drive', a Pi^- that P;;^--;^;;^;^ Sn'-fro. 
mechanical energy. The aequence of energy conv.r«« 
input to final output --Is — « — 

a. electrical to mechanical to thermal 

S. ellctrical to thermal to fluid to mechanical 

c. thermal to electrical to thermal . ^. 

d. thermal to electrical to fluid to fflechanlcal 

33 

20 
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•^2 Th« revolving bUdem oi a ventilator fan pull air through 
thi ian and pueh air away on the other side. The fan blades 



are a 



a. mechanical-to-thermal energy converter 

b. fluid-to-mechanical energy convertor 

c. electrical-to-fluid energy convertor 

d. mechanical-to-fluld energy convertor 

33. A a.5 hp electric motor delivers 373 watts of output 

llcf^ Jcll power. The motor is 93 2 j;-,^-^;/^^ 

of input electrical power needed to run the motor is 



a. 20O watts 

b. 378 watts 

c. 400 watts 

d. 578 watts 



34. The percent efficiency of '"•='^;'^}"^:*°:*i:'=;S''i"^ •"''^^^ 
convertor that has a rotating shaft input of 60 N x m of 
energy and a generating output of 45 J i« «, 



a. 25 % 

b. 50 r. 

c. 75 % 

d. 90 7. 



35. The conversion of electrical energy into thermal energy 
in a heating element is most likely to be . • 

a. near 10 % 

b. near 50 % 

c. near 90 7. 

d. near 150 % 

36. An MHD generator is provided with 50,000 J°"^«« 
fluid kinetic energy to move an ionized liquid metal in a 
magnetic field. The MHD generator produces 

20 kilowatt* seconds of electrical •n«rgy. 
The MHD generator is „^ efficient. 



a. 20-7. 

b. 40 r. 

c. 60 7. 

d. 70 7. 



37. The portion of the electromagne-.ic spectrum technically 
referred to as "light" is composed of • 

a. only radiation between 4000 A and 6000 A 

b. only visible and television radiation 

c only visible, ultraviolet, and infrared ^f^^*^ 

d. only visible, and all other e^sftromagnelc radiation 
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path or diraction, and (3) . — . — ■ ■— 

a. Ita ability to multiply ita output pow«- to «any ti«aa ita 
input po«4ar. 

b. ita lw*-powar output baa* 

.c. ita haralaaa a**acta on all t*rgata 

d. ita coharant or in-atap phaaa ralatioahip 

39 Mhan a light ray travaling in a madloa "tr-lk** Jha 
lli-fTcrJi inSSSar 2adiu« and ia turnjd^back into tha 
original madium, tha proeaaa la callad 

a. rafractlon 

b. ra^lactlon 

c. diffraction 

d. althar a or b 

40 Whan a light aourca ahlnaa on an object that ^aa »harp,^ 
ti'utl^^ Idg.2? and tha raaultlng •♦'•doN la fux.y and poorly 
daf inad, thi light producing tha ahadoN la. balng „ . 

A. reflected 

b. refracted 

c. diffracted 

d. both a and c. 

• 

At bXan llaht wavM ov«rl«P on a acramn, th» r«»ultln« 

m » 

a. the "lebra" effect 

b. a unlveraal bar coda 

c. gaouMtrical ahadowa 

d. Interference fringe* 

42. -Colllmated" light la light that travel* Nlth alnl«um 
b«;m apraad. Thla la beet achlaved by u.ing. — • 

S: IJSSSaran^ fljit-^ijrfen... - .kp-J^^^^^^^^^ 

c. coherent light and lenaea to expand the beam 

d. both a and c 

'^^ST COPY AVAILABLE 
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43. Pov^ d.nmity and irr.dianc. r.f.r to th« .am. quantity. 
Which«v«r nam. im u.«d, th.y both ar« a m.a.urB oi . 

a .narav o«r unit area c. energy per unit time 

S: SS:i?^pS? un?t area d. power per unit volume 

44. For a nearsighted person (without glasses) the image 
of objects is formed ^, 

a. in -front o-f the retina 

b. on the retina 

V. o^thS r'lliZVllt .uch .naXl-r than with nor.al vl.icn 

45. The focal length of a spherical mirror (concave or 
convex) equals • 

a. four timem tne radiu. oi curvature 

b. two time* the radius of curvature of the mirror 
r- ¥Hm radius of curvature of the mirror 

5: onl-hi^f ?h. rSdiu. of curvature of the .pherical mirror 

46. When two light wave, overlap, the re.ult.nt ^*^« r'^j;;;^ 
the two wave peak, meet is stronger than either individual 
wave. This is an example of^ • 

a. constructive interference 

b. destructive interference 

c. refraction 

d. diffraction 

47. The bending of light rays as they pass ^rom one 
transparent medium to another is called 

a. refraction 

b. reflection 

c. diffraction 

d. diffusion 

48. When light travels from on. medium to another, the 
indices of refraction of the two media affect 

a the angle of refraction cf light at the boundary 

t' thi Inlll of reflection of light at the boundary 

c ihl Si?.ction of the normal at the boundary 

d the direction of the light at the boundary 
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49. Th« rifli-to-rifli •izm of a lmn% d.t«rmin»« it. ablHty to 



t 

a. band light r«y« 

b. diffract light raym • 

c. Chang* tha color of light 

d. eel I act and pass light 

SB. Tha focal langth of a I ana is datarmlnad by 

a. tha ria-to-ria dlaaatar of tha lana 

b. tha lnda>c of rafractlon of tha lana aatarlal 
and tha ahapa of tha front and back 

c. tha angla of incidanca of tha light on tha lana 

d. both a and c. 
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Attachment 5 



AUSTIN INDEPENDENT SCHOOL DISTRICT 
DeptrtMnt of Hanagenent Information 
Offic« of Research and Evaluation 



February IS, 1988 



TO: Ben Botbol, Teacher, Crockett High School 

FROM: David Wilkinson 

SUBJECT: Principals of Technology Test Scores 

Thank you for your help and cooperation In the tdilnl strati on «nd scoring 
of the Principles of Tichnology Second Year, First Sf«$ter Test which 
Sis given as I pretest on JanSiry 27, 1988. Attached 1$ a list of the 
students (Including the tuo you recently sent m) with the nuaber and 
percent of 1t««s each student answered correctly. 

If you have any questions about this Infonaatlcn, please call le at 
458-1227. 



DW:nco 
AttachMnts 



cc: David Kemwein, Principal 
Ron Foy 



Approved:, 
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Attachment 5 

(Continued, page 2 of 2) 



AUSTIN INDEPEMOENT SCHOOL DISTRICT 
Department of Management Information 
Office of Research and Evaluation 



PRIMCIPLES OF TECHNOLOGY PRETEST 
(SECOND YEAR, FIRST SEMESTER) --January 27, 1988 





Student ID 


Student Name 


Number Correct 


Percent 
Correct 


1. 


0490351 


Basham, Monica 


11 


22% 


2. 


0537371 


Peck, Terry 


20 


40% 


3. 


0542451 


Becker, Chris 


26 


52% 


4. 


0893152 


Briones, Gabriel 


13 


26« 


5. 


9054104 


Carranza, Juan 


15 


30% 


6. 


2872903 


Gomez, Darren 


23 


46% 


7. 


2953701 


Govea, James 


9 


18% 


8. 


3072404 


Guerra, Cindy 


IS 


38% 


9. 


3761351 


Hubbard, Stetson 


16 


32% 


10. 


4309351 


Klaehn, Martin 


18 


36% 


11. 


4435603 


Lambeth, Jacky 


19 


38% 


12. 


5985582 


Palmer, Tim 


25 


50% 


13. 


9008306 


Payeur, Steve 


38 


76% 


14. 


6761391 


Roberts, Zac 


11 


22% 


15. 


7031452 


Salinas, Michael 


12 


24% 


16. 


7193104 


Schultz, Michael 


9 


18% 


17. 


8533001 


VIendler, Kevin 


12 


24% 



o 
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Attachment 6 



RESULTS OF THE PRINCIPLES OF TECHNOLOGY 
SECOND-YEAP. TIRST-SEMESTER TEST, 1987-88 



PERCENT CORRECT 



ID# 



Student 



0490351 
0537371 
0542451 
0893152 
9054104 
2872903 
2953701 
3072404 
3761351 
4309351 
4435603 
5985582 
9008306 
6479304 
6761391 
6791303 
7031452 
7193104 
8533001 



Basham, Monica 
Beck, Terry 
Becker, Chris 
Briones, Gabriel 
Carranza, Juan 
Gomez, Darren 
Govea, James 
Guerra, Cindy 
Hubbard, Stetson 
Klaehn, Martin 
Lambeth, Jacky 
Palmer, Tim 
Payeur, Steve 
Ramos, Robert 
Roberts, Zac 
Robinson, Samuel 
Sallr.as, Michael 
Schultz, Michael 
Uendler, Kevin 



r vc3> V 


DAcirpsV 




Pretest 


posttest 


Change 


11 
11 


19 


* 8 


22% 


38% 


+16% 


20 


26 


+ 6 


40% 


52% 


+12% 




43 


+17 


52% 


86% 


+34% 


13 


22 


+ 9 


26% 


44% 


+18% 


IS 






301 






23 


14 


- 9 


46% 


28% 


-18% 


9 






18% 






19 


39 


+20 


38% 


78% 


+40% 


16 


41 


♦25 


32% 


82% 


+50% 


18 


35 


+17 


36% 


70% 


+34% 


19 


34 


+15 


38% 


68% 


+30% 


25 






50% 






38 


47 


+ 9 


76% 


94% 


+18% 




28 






56% 




11 


32 


+21 


22% 


64% 


+42% 




32 






64% 




12 


21 


+ 9 


24% 


42% 


+18% 


9 


37 


+28 


18% 


74% 


+56% 


12 


44 


+32 


24% 


88% 


+64% 



Test not taken; calculation of change not possible 



Av erage percent correct 

Pretest 34.82% (N-17) 
Posttest 64.25% (N-16) 
Average change +29.57% (N«14) 



Range 



Pretest 18% - 76% 
Posttest 28% - 94% 
Change -18% - +64% 



Average number correct 

Pretest 17 
Posttest 32 
Average Change +15 



Range 



Pretest 9-38 
Posttest 14 - 47 
Change -9 - +32 
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87. C 



Attachment 7 



ID# 

0490351 
0537371 
0542451 
0893152 
9054104 
2872903 
2953701 
3072404 
3761351 
4309351 
4435603 
5985532 
9008306 
6479304 
6761391 
6791303 
7031452 
7193104 
8533001 



CORRELATED T TEST ON PRE- AND POSHEST TAP SCIENCE SCORES 
FOR STUDENTS IN SECOND-YEAR PRINCIPLES OF TECHNOLOGY - 1987-88 



STUDENT 

Basham, Monica 
Beck, Terry 
Becker, Chris 
Briones, Gabriel 
Carranza, Juan 
Gojnez, Darren 
Govea, James 
Guerra, Cindy 
Hubbard, Stetson 
Klaehn, Martin 
Lambeth, Jacky 
Palmer, Tim 
Payeur, Steve 
Ramos, Robert 
Roberts, Zachariah 
Robinson, Samuel 
Salinas, Michael 
Schultz, Michael 
wendler, Kevin 

N 

Mean* 



DDT 
PRE 


DHCT 


UnIN 


M 7 


OU • 0 


- ft ? 


OH • y 


CIA A 


- ft 5 




70 1 


1 ^ 7 


40.1 


15.4 


-24.7 


53.7 






AQ A 


07 • «3 




00 0 






77.0 


61.0 


-16.0 


69.6 


72.8 


33.2 


84.6 


34.4 


-50.2 


54.8 


55.3 


0.5 


46.3 






84.6 


93.3 


8.7 


48.4 


54.8 


6.4 


64.9 


65.5 


0.7 


51.6 


61.0 


9.4 


44.7 


39.6 


- 5.1 


6.7 


21.8 


15.1 


68.5 


57.5 


-11.0 


19 


16 


16 


53.88 


54.30 


- 1.57 



t = -0.328, df = 15 NS 



* Calculated on students with both pre- and posttest scores, 



Program: SA-DW$PT1 
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Attachment 8 



CORRELATED T TEST ON PRE- AND POSTTEST TAP MATHEMATICS SCORES 
FOR STUDENTS IN SECOND-YEAR PRINCIPLES OF TECHNOLOGY - 1987-88 



STUDENT 

Basham, Monica 
Beck, Terry 
Becker, Chris 
Briones, Gabriel 
Carranza, Juan 
GoRQz, Darren 
Govea, James 
Guerra, Cindy 
Hubbard, Stetson 
Klaehn, Martin 
Lambeth, Jacky 
Palmer, Tim 
Payeur, Steve 
Ramos, Robert 
Roberts, Zacharlah 
Robinson, Samuel 
Salinas, Michael 
Schultz, Michael 
Wendler, Kevin 

N 

Mean* 



t - -0.759, df » 16 NS 



* Calculated on students with both pre- and posttest scores. 



Program: SA-DH$PT1 



ID# 

0490351 

0537371 

0542451 

0893152 

9054104 

2872903 

2953701 

3072404 

3761351 

4309351 

4435603 

5985532 

9008306 

6479304 

6761391 

6791303 

7031452 

7193104 

8533001 



DDP 


POST 


GAIN 




40 7 


20.3 




47 4 


-16.8 


7Q 


7S 8 


- 3.8 




3Q 6 


0.6 








57.5 


53.2 


- 4.3 


40.7 








DU .1 


- 5 2 


7 


40 7 


-13.0 


78.2 


45.6 


-32.4 


55.9 


51.6 


- 4.3 


55.9 


61.7 


5.8 


86.9 


89.6 


2.7 


65.6 


58.7 


- 6.9 


82.7 


67,7 


-15.0 


64.2 


78.2 


14.0 


49.5 


67.7 


18.2 


47.4 


48.9 


1.5 


70.1 


67.7 


- 2.4 


19 


17 


17 


58.50 


58.55 


- 2.41 
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Attachment 9 



COMPARISON OF SCORES ON THE FIRST-YEAR 
(FIRST-SEMESTER) PRINCIPLES OF TECHNOLOGY TEST 



Year/ 

of AVERAGE PERCENT CORRECT 

Group* Enrolltnent Pretest PosHesT Gann 

I Spring. 1987 29.14% 67.87% +38.73% 

(N=22) (N=23) (N=20) 



TT Fall, 1988 23.94% 51.35% +27.41% 

(N=18) (N=17) (N«16) 



t = 2.4473, df = 38, p < .02 



* See Attachment 1. 
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ADDENDUM 
TO 

EVALUATION SUMMARY 

Two year summary: 
First Year: 

o The students taking both the pre and post 
curriculum-specific test made a significant gain (37%) on 
questions answered correctly. 

o Two-thirds of the class could be said to have mastered 
the essential elements on the 70% or above level of the 
post test. 

Second Year: 

o 30% more items were answered correctly on the post test 
than on the pretest. This is a significant gain. 

o 44% of the students could be said to have mastered the 
essential elements at or above the 70% level. 

o First year students taking the course in the spring of 
1987 scored significantly better than the students taking 
the course in the fall of 1987. 

The student most likely to succeed and profit from this course 
should have the following characteristics: 

(A) The student should be a junior or senior, have had one 
year of algebra. Some of these students were 
sophomores, some had not had algebra. The content and 
method of presentation helped these students 
understand and work with math concepts. However, 
those students with one more year of maturity and with 
one year of algebra tended to be more successful. 
However, this probably could be said of any class with 
students of this caliber. A student who has a hard 
time with math and/or physics skills and concepts will 
have problems with this course also. However, the 
method of teaching and th« related, practical content 
enables these less gifted students to understand math 
concepts easier than in abstract classes. 

(B) The student should have an aptitude for mechanical 
phenomena. The content is based on applied physics. 
How ara wry things work interest the student. 

(C) Neither race nor sex seemed to be a determiner of 
success in the course. Students of all ethnic origins 
and of both sexes did equally well. 
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PRINCIPLES OF TECHNOLOGY 
ADVISORY COMMITTEE 



Shevawn Eisman Lockheed 
6800 Burleson Road 386-2292 
Building -312 
Austin, Texas 787AA 



Ralph Gohring Tracor 
Tracor 929-2756 
6500 Tracor Lane 
Austin. Texas 7872F-2070 



David Kernwein AISD 
Crockett High School A^A-5737 
5601 Manchaca Road 
Austin. Texas 787A5 



Bert Marcom ACC 
Austin Community College A95-7579 
205 E. 5th Street 
Austin. Texas 78768 



Hal Meyer 
Motorola 

Motorola Inc. 928-6332 
3501 Ed Bluestein Blvd. 
Austin. Texas 78721 



Janice Walker AISD 

Crockett High School ^^^-5737 

5601 Manchaca Road 

Austin. Texas 787A5 



Roger Weekly IBM 
IBM 823-^957 
1110 Township Cove 
Austin. Texas 78759 



* 
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ESSENTIAL ELEMENTS 
PRINCIPLES OP TECHNOLOGY I 



Principles of Technology I (1/2-1 Unit). Principles 
of Technology is a laboratory oriented course that 
shall include the follovJing essential elements. 

(1) Manipulative laboratory skills; the student will 
be provided opportunities to demonstrate safe 
use of laboratory equipment r and use data 
acquisition skills. The student will be 
provided opportunities to: 

(A) to observe the phenomena present in force s 
work, rate , resistance , energy , power and 
force transformation . 

(B) define and describe the processes of 
mechanical, fluid, electrical and thermal 
systems as they relate to force, work, rate, 
resistance, energy and power. 

(C) use typical measuring devices to obtain data. 

(D) identify and set up conditions, supplies and 
equipment to manipulate variables in 
investigating a principle or hypothesis. 

(2) Investigative skills; the student will have 
opportunities to predict outcomes and draw 
logical inferences from data acquired from 
experiments. The student will be given the 
opportunity to: 

(A) read graphs, charts and other graphic 
displays. 

(B) relate physical objects and events to other 
physical objects and events. 

(C) work with vector problems. 

(D) identify and explain electrical and 
electronic circuits and their efficiency. 



Technological conununication. The student will 
be provided opportunity to sequence technology 
investigations, and to provide written and oral 
reports on the conclusions. The student will be 
able to: 

(A) pi t data on graphs and charts. 

(B) classify and sequence physical actions, 
reactions and interactions. 

(C) extrapolate possible outcomes based on 
current data. 

Application. The student will be provided 
opportunities to understand how these principles 
of technology apply to day by day operations and 
the student will have the opportunity to 
investigate and evaluate career opportunities as 
they relate to the aforementioned area of study. 
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ESSENTIAL ELEMENTS 
PRINCIPLES OF TECHNOLOGY II 

Principles of Technology II (1/2-1 Unit)^ Principles of Technology is a 
laboratory oriented course that shall include the following essential 
elements* 

(1) Manipulative laboratory skills; the student will be provided 
opportunities to demonstrate safe use of laboratory equipment i and use 
data acquisition skills# The student will be provided opportunities toi 

(A) observe the interaction of mechanical, fluid, electrical and 
thermal systems with momentum, waves and vibrations, energy 
converters, transducers, radiation, optical systems and time 
constants* 

(B) describe and define the phenomena listed in (A) above. 

(C) use measuring and data collecting instruments to obtain necessary 
information to form inference and proofs concerning the above 
listed concepts. 

(2) The student will be able to set up investigations to predict outcomes 
and draw inferences. The student will have the opportunity tot 

(A) read and interpret graphs, charts and other graphic displays. 

(B) classify objects and outcomes and to place events into a logical 
sequence. . 

(C) report both in writing and orally, the hypothesis, events, 
inferences and conclusions of investigations. 

(3) The student will be provided opportunities to understand how these 
principles of technology apply to day by day operations and the student 
will have the opportunity to investigate and evaluate career 
opportunities as they relate to the aforementioned areas of study. 

(4) Technological communication. The student will be provided opportunity 
to sequence technology investigations, and to provide written and oral 
reports on the conclusions. The student will be able to: 

(A) plot data on graphs and charts. 

(B) classify and sequence physical actions, reactions and interactions. 

(C) extrapolate possible outcomes based on current data. 

(5) Application. The student will be provided opportunities to understand 
how these principles of technology apply to day by day operations and 
the student will have the opportunity to investigate and evaluate 
career opportunities as they relate to the aforementioned area of study. 
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FIRST QUARTER REPORT 
PRINCIPLES OF TECHNOLOGY 

NO. 88420028 
JULY 1 - SEPTEMBER 30 

June 26, 1987 a letter from Victoria Bergin had been 

RECEIVED stating THAT OUR PROPOSAL No. 550/61/10/87-030 

had been recommended for funding. 

July and August apparatuses were built for the second 

SEMESTER ACTIVITIES. We fOUND THAT WE COULD BUILD MANY 
OF THE APPARATUSES CALLED FOR IN THE ACTIVITIES FOR LESS 
MONEY AND IMPROVE SOME ON THE DESIGN. 

We STARTED THE SECOND SEMESTER OF THE FIRST YEAR COURSE 

IN September. We have students who are in the second 
semester of the first year of principles of technology 
and we have students who are in the first semester of 
Principles of Technology. 

We had not received official information from TEA about 

FORMAL APPROVAL FOR THE CONTINUATION OF THE PROGRAM BY 
THE END OF THE FIRST QUARTER. 
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SECOND QUARTER REPORT 
PRINCIPLES OF TECHNOLOGY 
NO. 88420028 
OCTOBER 1 - DECEMBER 31 

On October 23 we received our official 
appropriation package for the continuing 

GRANT . 

In October^ November and December plans were 
made for recruitment of students, and 
schedules were made for the spring semester 
and the second year students. 

a list of needed supplies and equipment was 
made from materials furnkhed by cord. bids 
were sought and plans were made to order the 
supplies and equipment for the second year 
course to start january 25. 



THIRD QUARTER REPORT 
PRINCIPLES OF TECHNOLOGY 
No. 88420028 
JANUARY 1 - MARCH 31 

In the month of January equipment^ books, and 

supplies were purchased to begin the second year 

program. a post test was given to the first year 

students and a pretest was given to the second year 

STUDENTS. Results of these are attached. 

An ADVISORY COMMITTEE WAS FORMED WITH THE FIRST 
MEETING HELD MaRCH 10, 1988 AT CROCKETT HiGH 

School. Ben Bctbol, teacher, presented the 

PROGRAM. He acquainted the committee with what WAS 
BEING TAUGHT IN PRINCIPLES OF TECHNOLOGY AND SOME OF 
ITS GOALS IN ORDER TO ORIENTATE THE NEW COMMITTEF 

MEMBERS. Committee members ares 



Shevawn Eisman 
Roger Weekly 
Ralph Gohring 
Louis Igo 
David Kernwein 
Janice Walker 
Bert Marcom 
Hal Meyer 



Lockheed, Chairperson 

I.B.M., Vice-Chair 

Tracor 

AISD 

AISD 

AISD 

ACC 

Motorola 
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AUSTIN INDEPENDENT SCHOOL DISTRICT 
March 10, 1988 



ARTICULATION AGREEMENT 



This is a joint articulation agreement between the Austin Contmunity College 
and the Austin Independent School District for providing a mechanism which 
will enable graduates at the secondary level who have successfully completed 
the Principles of Technology course of study to interface with identified 
programi> at the Austin Community College. 

Austin Community College believes they have an obligation to place students at 
the proper educational level to enhance student success to recognize 
individual differences, and to avoid duplication of effort between our two 
institutions. 

This agreement is based on the fact that vocational programs at the Austin 
Community College and the Austin Independent School District have common 
interests and characteristics. 





Elbert Marcom 

Assistant Vice President of 



Director, Vocational Education 
Austin Independent School District. 



Academic Affairs 
Austin Community College 
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